Quantitative evaluation of different fractions of extracellular polymeric substances derived from Paenibacillus mucilaginosus against the toxicity of gold ions.
The reductive detoxification of microbes is of significant importance as toxic high oxidation-state metals are ubiquitous in the environment. As a protective interface, extracellular polymeric substances (EPS) are known to play an important role in reducing the toxicity, the relative contribution of different EPS fractions in the process of microbial reductive detoxification remains not to be understood. In this study, we used toxic gold ions (Au3+) and EPS fractions from Paenibacillus mucilaginosus as an example to quantitatively assess the relative contribution of different EPS fractions in the process of the reductive detoxification. At different concentrations of EPS (300 mg/L to 500 mg/L), B-EPS contributed higher reductive ratio (10.6%±0.6% to 25.9%±0.3%) for reducing the toxicity of Au3+, while it was lower (1.7%±0.3% to 5.4%±0.6%) for L-EPS. Confronted with the attack of the Au3+ ions (0 ppm-180 ppm), sugars in B-EPS had a more positive metabolic response than proteins (secreted sugars/ proteins>1) against the toxicity of Au3+. Ultimately, FTIR and electrochemical titration analyses showed that the detoxification process of microbial EPS was mainly mediated by the aldehyde groups of sugars in B-EPS. This study contributed a quantitative understanding for the role of different fractions of EPS in microbial defense against the attack of toxic metal ions.